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Fig. S1. Representative agarose gels used to screen colonies in plasmid curing assays. (A)
Agarose gel of PCR products from 20 colonies of E. coli that contain a Type IE CRISPRmediated programed to target a high-copy number (pUC19) plasmid (positive control). Only one colony contained the target plasmid (lane1, 768-bp fragment), while 19 colonies contained the non-target plasmid (454-bp fragment). (B) Agarose gel of PCR products from 20 colonies of E. coli that contain a Type IE CRISPR-mediated programed to target a sequence that is not represented in the plasmid (negative control). Twelve colonies contained the target plasmid, seven colonies contained the non-target plasmid, and one colony contained both plasmids (lane 20). Movie S1. Mechanism of dsDNA binding by Cascade. Cascade is a seahorse-shaped ribonucleoprotein complex consisting of 11 protein subunits and a crRNA guide molecule (red). X-ray crystal structures of Cascade determined before and after binding a complementary DNA target reveal a conformational change that is primarily restricted to the belly (Cse2) and tail (Cse1) subunits. To understand the mechanism of DNA binding, the unbound structure of Cascade was docked into the 9 Å cryo-EM density and a piece of B-form dsDNA (green) with PAM sequence (pink) was modeled into density near the tail. Lysine rich helices (blue) are present on the Cas7 backbone subunits. The lysine rich helices of Cas7.5 and Cas7.6 form a vise, which interacts with the phosphate backbone of the DNA target. Molecular dynamics flexible fitting (MDFF) was used to model atomic coordinates of the unbound Cascade structure into the cryo-EM density. The simulation shows that upon dsDNA binding the L1-helix slightly out of a pore formed by Cas5e. In contrast to the modest movement in L1, a large β-hairpin is repositioned in between the complementary and displaced strands of the DNA target. Residues that move towards the PAM are colored orange in the simulation. In addition to conformational changes in the tail, target binding triggers an "arginine relay" in which specific salt bridges between arginine residues on Cse2 (R27 and R101) and aspartic acid residues (D22) on the Cas7 subunits, are broken and compensatory salt bridges are formed (R107 R119) with acidic residues further down the Cas7 backbone. The arginines R27 and R101 interact with the flippedout bases of the target DNA strand.
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